Radiation sensitization by oxygen of in vitro mammalian cells: is .O-2 involved?
Oxygen is a potent sensitizer of cells exposed to ionizing radiation, and, although the exact chemical mechanisms are not fully understood, some evidence suggests that this sensitization may involve the formation of superoxide anion radicals (.O-2) [F. Lavelle, A. M. Michelson, and L. Dimitrijevic, Biochem. Biophys. Res. Commun. 55, 350-357 (1973); A. Petkau and W. S. Chelack, Int. J. Radiat. Biol. 26, 421-426 (1974); L. W. Oberley, A. L. Lindgren, S. A. Baker, and R. H. Stevens, Radiat. Res. 68, 320-328 (1976)] To test this hypothesis, we compared the sensitivity of Chinese hamster V79 cells irradiated in O2/N2 and O2/N2O gas mixtures with and without the addition of other radical scavenging agents. In these tests, although oxygen was present, be blocked the radiation-induced reactions of O2 which produce .O-2. We found that the total amount of biological damage depends simply on the concentration of O2 that is present; the overall sensitivity is not reduced when .O-2 cannot be formed. Thus radiation sensitization by O2--at least of this cell line--does not require the formation of superoxide anion radicals.